Water and solute permeabilities of medullary thick ascending limb apical and basolateral membranes.
The medullary thick ascending limb (MTAL) reabsorbs solute without water and concentrates NH4+ in the interstitium without a favorable pH gradient, activities which require low water and NH3 permeabilities. The contributions of different apical and basolateral membrane structures to these low permeabilities are unclear. We isolated highly purified apical and basolateral MTAL plasma membranes and measured, by stopped-flow fluorometry, their permeabilities to water, urea, glycerol, protons, and NH3. Osmotic water permeability at 20 degrees C averaged 9.4 +/- 0.8 x 10(-4) cm/s for apical and 11.9 +/- 0.5 x 10(-4) cm/s for basolateral membranes. NH3 permeabilities at 20 degrees C averaged 0.0023 +/- 0.00035 and 0.0035 +/- 0.00080 cm/s for apical and basolateral membranes, respectively. These values are consistent with those obtained in isolated perfused tubules and can account for known aspects of MTAL function in vivo. Because the apical and basolateral membrane unit permeabilities are similar, the ability of the apical membrane to function as the site of barrier function arises from its very small surface area when compared with the highly redundant basolateral membrane.